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[Attached amendments have been incorporated into text of translation.] 

Claim 

A type of supporting device for a hot body in water characterized by the following facts: 
it is composed of the following parts: 

a rack for supporting the hot body in water, 

stretchable vibration suppressors which are attached on said rack in 4 directions, and 
which have their outer ends supported by making contact with the pool wall either directly or 
indirectly, 

and transmission mechanisms which transmit power to said vibration suppressors to 
stretch them under manipulation from outside the pool; 

each vibration suppressor has the following parts: 
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a rotatable first supporting member, which is supported in a freely rotatable manner on 
said rack, is coupled to said transmission mechanisms, and can be rotated from the outside, 

a second supporting member which has one end coupled to the first supporting member 
in a relatively movable manner in the axial direction and allowing rotation as it is integrated with 
the first supporting member, and has the other end supported by making direct or indirect contact 
with the pool wall, and which has threaded grooves on the outer periphery, 

and a nut which is threaded to the second supporting member and is fixed on said rack. 

Detailed explanation of the invention 
Industrial application field 

This invention pertains to a device for supporting a hot body in cooling water in a 
vibration-proof way. 

Problems to be solved by the invention 

For the rack that supports a hot body in a cooling water pool, it should be supported on 
the pool wall in a vibration-proof way. 

However, as rack makes displacement due to thermal expansion or the like, this has to be 
taken into consideration for the supporting device. Also, adjustment of the supporting device has 
to be performed from outside the pool. 

This invention is for solving this problem. 

Means to solve the problems 

In order to solve the aforementioned problem, this invention provides a type of 
supporting device for a hot body in water characterized by the following facts: it is composed of 
the following parts: 

rack (1) for supporting the hot body in water, 

stretchable vibration suppressors (2) which are attached on said rack (1) in 4 directions, 
and which have their outer ends supported by making contact with the pool wall either directly or 
indirectly, and transmission mechanisms (19) and (20) which transmit power to said vibration 
suppressors (2) to stretch them under manipulation from outside of pool P; 

each vibration suppressor (2) has the following parts: rotatable first supporting member 
(3), which is supported in a freely rotatable manner on said rack (1), is coupled to said 
transmission mechanisms (19), (20), and can be rotated from the outside, second supporting 
member (5) which has one end coupled to first supporting member (3) in a relatively movable 
manner in the axial direction and allowing rotation as it is integrated with the first supporting 
member, and has the other end supported by making direct or indirect contact with the pool wall, 
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and which has threaded grooves on the outer periphery, and nut (4) which is threaded to second 
supporting member (5) and is fixed on said rack (1); in the pool, the hot body in water is securely 
supported on four sides, and it can be adjusted safely from outside of the pool through the 
transmission mechanisms. 

Application examples 

In the following, an application example of this invention will be explained with 
reference to the figures. Rack (1) holds a hot body on its inner side, and it is immersed in the 
cooling water inside pool P. 

On the upper and lower sides of each of the four corners of rack (1), two vibration 
suppressors (2) are attached at right angles to each other. The outer ends of vibration suppressors 
(2) are oriented to the four sides of rack (1), and they are supported by making contact with the 
side surfaces of the pool wall or the side walls of the adjacent existing racks (la), (lb). Each 
vibration suppressor (2) is composed of cylindrical body (3) as the first supporting member, nut 
(4), threaded rod (5) as the second supporting member, and piston rod (6). 

Cylindrical body (3) as the first supporting member has gear shaft (7) on one end, and 
this gear shaft (7) is engaged to bracket (8) fixed on rack (1). The tip of gear shaft (7) has bevel 
gear (9) fixed on it. Consequently, cylindrical body (3) is rotated as it is integrated with gear 
shaft (7). 

Nut (4) is fixed on rack (1), and the other end of cylindrical body (3) is received in a 
freely rotatable way. 

Threaded rod (5) is threaded with nut (4). Its one end is received such that it can 
enter/leave cylindrical body (3) freely in the axial direction, and the other end has cylinder (13). 
Threaded rod (5) has sliding fixture (11) having key slots (10), (10) on one end inside cylindrical 
body (3). Keys (12), (12) fixed in cylindrical body (3) are fit in said key slots (10), (10) in a 
freely sliding way. On cylinder (13), four vent holes (14) are formed through it in a radial 
configuration, and annular stop ring (15) is fixed on each of their ends. 

One end of piston rod (6) is inserted through spring (18) into cylinder (13) of threaded 
rod (5) such that it can enter/leave the cylinder in the axial direction. On the outer periphery of 
one end in cylinder (13), four connecting grooves (16) are formed in the axial direction for 
connecting vent holes (14) and the interior of cylinder (13). Also, annular protruding portion (17) 
is set at a position at a prescribed distance from one end inside the cylinder of piston rod (6), and 
it is fitted to leave a small gap inside cylinder (13). The outer end surface of annular protruding 
portion (17) is in contact with the inner end surface of stop ring (15) to prevent piston (6) from 
pulling out. The end of piston rod (6) inside cylinder (13) has a cylindrical shape, and 
compressive spring (18) is accommodated inside the cylinder. 
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The transmission mechanism for stretching vibration suppressor (2) by manipulation 
from outside of the pool is composed of rotating rod (19) and handle (20). Each rotating rod (19) 
is engaged in the longitudinal direction with brackets (21), (22) fixed on rack (1), and, in its tip, 
there is bevel gear (23) engaged to bevel gear (9). Each rotating rod has its upper portion coupled 
to handle (20) to enable rotation from outside the pool. 

Operation 

In the following, the operation will be explained. When rack (1) and vibration 
suppressors (2) in a state shown in Figure 6 are sunk into water in pool P, air in cylinder (13) is 
released from vent hole (14) through connecting groove (16) of piston rod (6). In place of the air, 
water fills the interior of cylinder (13). In this state, rotating rod (19) is rotated by handle (20), 
and cylindrical body (3) is rotated as it is integrated with threaded rod (5) via bevel gears (23) 
and (9). Due to rotation, threaded rod (5) is threaded into nut (4), and it is pulled out from the 
interior of cylindrical body (3). Then, the tip of piston rod (6) makes contact with the pool wall 
or the side surfaces of existing racks (la), (lb). When threaded rod (5) is further threaded 
forward to extend vibration suppressor (2), piston rod (6) compresses compressive spring (18) 
while it is pressed into cylinder (13). This vibration suppressor is set in the state shown in 
Figure 7 such that annular protruding portion (17) of piston rod (6) aligns with vent hole (14) of 
cylinder (13). 

However, when rack (1) makes slow displacement due to thermal expansion, piston rod 
(6) pushes water in cylinder (1 1) out through the small gap between annular protruding portion 
(17) and the inner periphery of cylinder (13), while it is pushed into cylinder (1 1). Consequently, 
the slow displacement of rack (1) is tolerated without problem. However, when a drastic 
displacement takes place for rack (1) due to earthquake or the like, water inside cylinder (13) 
cannot flow out rapidly through the small sliding gap of annular protruding portion (17) of piston 
rod (6), so that the relative movement of piston rod (6) and threaded rod (5) is restrained. This 
becomes a vibration-suppressing force. 

Also, in this invention composed of first and second supporting members (3), (5), 
vibration suppressors (2), and transmission mechanisms (19), (20), vibration suppressors (2) can 
replace the conventional vibration suppressors, such as mechanical vibration suppressors, 
hydraulic vibration suppressors, etc. Also, the transmission mechanisms can replace the 
conventional mechanisms with the same functions. 

Effects of the invention 

As explained above, this invention provides a type of supporting device for a hot body in 
water characterized by the following facts: it is composed of the following parts: rack (1) for 
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supporting the hot body in water, stretchable vibration suppressors (2) which are attached on said 
rack (1) in 4 directions, and which have their outer ends supported by making contact with the 
pool wall either directly or indirectly, and transmission mechanisms (19) and (20) which transmit 
power to said vibration suppressors (2) to stretch them under manipulation from outside of 
pool Pleach vibration suppressor (2) has the following parts: rotatable first supporting member 
(3), which is supported in a freely rotatable manner on said rack (1), is coupled to said 
transmission mechanisms (19), (20), and can be rotated from the outside, second supporting 
member (5) which has one end coupled to first supporting member (3) in a relatively movable 
manner in the axial direction and allowing rotation as it is integrated with the first supporting 
member, and has the other end supported by making direct or indirect contact with the pool wall, 
and which has threaded grooves on the outer periphery, and nut (4) which is threaded to second 
supporting member (5) and is fixed on said rack (1). Consequently, in the pool, the hot body in 
water is securely supported on four sides, and it can be adjusted safely from outside of the pool 
through the transmission mechanisms of the supporting device for a hot body in water with a 
simple structure. 

Brief description of the figures 

Figure 1 is a plan view, Figure 2 is a front view, and Figure 3 is a cross-sectional view of 
the vibration-suppressing device. Figure 4 is an enlarged cross-sectional view taken across IV-IV 
in Figure 3. Figure 5 is an enlarged cross-sectional view taken across V-V in Figure 3. Figures 6 
and 7 are enlarged cross-sectional views of a portion. 



1 


Rack 


2 


Vibration suppressor 


3 


Cylindrical body (first supporting member) 


4 


Nut 


5 


Threaded rod (second supporting member) 


6 


Piston rod 


13 


Cylinder 


14 


Vent hole 


17 


Annular protruding portion 


18 


Compressive spring 


19 


Rotating rod (transmission mechanism) 


20 


Handle (transmission mechanism) 



7 




Figure 7 
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